When commentators identify the most important new social trends spawned by the personal computer revolution, e-learning is often high on the list. 1 To its advocates, it promises cheap and ubiquitous access to learning resources for any student -young or old -with a computer and an Internet connection. To those involved in creating or providing educational servicesfrom universities to commercial publisherse-learning promises a new marketplace for a next generation of learning products.
grams (such as email) for specific instructional purposes, to quite complex, purposebuilt, enterprise-wide software applications that deliver courses and track learner activity, often known as learning management systems (LMSs).
The product most commonly associated with e-learning, however, is the individual 'e-learning course'. Unfortunately, this term can mean very different things to different people. In particular, those from a training and development background have a different perspective from those coming from higher education (an issue we discuss in greater detail below). We use the term to refer to a course delivered electronically and initiated and completed at the learner's own pace and discretion.
But even within this definition, there are variations. For instance, a package of software and Web-based communication tools, such as WebCT or Blackboard, can be used to support a group of students and tutors in an educational activity based around a set of static resources hosted online. For most providers, however, the essence of an e-learning course is a 'stand-alone' package of instructional material free from the constraints of having to co-ordinate regular face-to-face contact with either an instructor or a group of other students.
In its basic structure, a standard e-learning course is organized into a series of staged segments of instructional material usually followed by a corresponding assessment at the end. The instructional material tends to vary in format. It ranges from simple electronic text, to moving illustrations, to more 'media-rich' formats such as fullmotion video. Most courses these days will incorporate all three formats, but the emphasis will vary depending the medium through which the course will be delivered. Overall, we identify three basic categories:
ț Text-based courses. Courses built primarily around text-based content, usually containing internal hyperlinks to glossaries and other materials. ț Animated courses. Courses built around moving illustrations or diagrams coupled with an audio voiceover explaining the diagrams.
ț Video-based courses. Courses built around a series of full-motion video clips, either showing a 'talking head' of a lecturer or showing an actual dramatized scene using actors.
Because of bandwidth requirements, this last group of video-based courses tend to be reserved only for CD-ROM or intranet delivery within the workplace. They also tend to be very expensive to produce. Alternatively, increasing numbers of animated courses built around the simpler combination of moving illustrations and audio voiceovers are now becoming more common, and as a result are gaining in popularity. These types of courses tend to work best over broadband connections, but if done properly they can also be effectively delivered over slower dial-up connections (56 kbps).
We believe this middle category of animated courses will most likely dominate e-learning course design over the next several years. 3 They are both more compelling than simple text-based courses, yet also much cheaper to produce and more practical to deliver than most video-based courses. We also believe that Internet delivery will become the dominant mode of reaching users, though delivery via local area network (LAN) or individual CD-ROMs will still have a role to play for courses that require heavy graphics or video.
Assessment is a key component of any e-learning course. Within a CPD setting, formative assessment (supporting learning, e.g. by reinforcing messages learned) is generally more important than summative assessment (e.g. examinations leading to a qualification). The testing mechanism may involve anything from simple multiplechoice questions (MCQs) presented as radio buttons to more visually interesting dragand-drop ordering exercises using graphics. Advanced offerings tend to make more innovative use of assessment; they might provide interactive case-based instruction where the learner must apply their learning to a simulated real-life scenario, such as diagnosing a patient with a particular set of symptoms.
Some of the distinguishing benefits or 'value-adds' of e-learning courses -and Strong as these benefits are, it is also important to note some of the limitations of e-learning. First, and perhaps most importantly, e-learning -as with distance learning before it -is best suited to learners with strong independent learning and motivation skills, who tend to constitute a sub-set of the learner population. There are also a number of technical limitations to course delivery, most notably the requirement for broadband access to the Internet and a personal computer with a relatively high specification Another limitation is the development of e-learning courses as viable commercial products. Courses are often expensive to develop, especially ones that utilize some form of interactive case-based learning, yet are targeted at specialized audiences.
Brief history of e-learning delivery strategies
Corporations, universities and schools have each explored a range of strategies to deliver e-learning services to their learners: from CD-ROMs to the Internet. These experiments in e-learning have in large part mirrored the boom and bust cycle of the media they have been delivered on. Potentially large opportunities led to high expectations, and high expectations led to large investments -both from e-learning software and content developers as well as education providers seeking to purchase their products.
The corporate segment has demonstrated this cycle the most prominently. During the late 1990s, e-learning solution providers such as Docent and Saba rushed to develop and implement expensive enterprise-wide LMSs. These systems promised to use sophisticated software functionality to replace traditional, high-fixed-cost 'bricks and mortar' infrastructure of classrooms, instructors and annual travel budgets, and thus to lower the costs of training and inducting staff.
User take-up, however, never reached the levels (apart from a few exceptions in the IT industry) that allowed corporations to replace their existing lecture-based programmes and, consequently, training costs have not come down. Moreover the software proved expensive to maintain and the course content was too narrow. The many companies that developed different variations of LMS software have since dwindled to a few, and the corporate 'e-learning bubble' has been much criticized in the press.
But not all applications of e-learning have turned into cautionary tales of too much 'technology push'. By surveying the range of growing e-learning strategies, two general categories can be discerned -one category of applications that focus on the extension of traditional learning services, and another which focuses on the replacement of those services. In comparing these categories, we can observe that the first set of applications has generally had more success than the latter set. Most universities in the USA and Europe offer one form or another of a campuswide intranets, and lecturers routinely set up their own websites these days to support their courses. Comparatively, most 'virtual universities' have been abandoned and many traditional universities are scaling back their 'online only' course offerings (Hafner, 2002) . Even the Open University in the UK, whose mission is very much directed at distance learning, offers only a limited range of online-only courses.
Extension
Yet, there are other developments that appear more promising: The UK e-University was established during 2001 as a public/ private partnership involving virtually all UK higher education institutions, the computer company Sun Microsystems and substantial government seed funding. It aims to provide expertise and a technology platform to enable UK higher-education institutions to deliver e-learning services to overseas audiences, as well as address the CPD market. The first UKeU e-learning courses will be launched from early 2003, in partnership with the universities of Cambridge, York and Sheffield Hallam. More recently, the UK Department of Health has established the NHS University (NHSU), which aims to deliver training, development and lifelong learning opportunities to the million-strong workforce of the National Health Service. The NHSU will be a 'bricks and clicks' organization but e-learning is a central component of its strategy.
Course design and instructional strategies
Not surprisingly, there is a considerable amount of debate into the most effective design and structure of e-learning courses. It is not our role to delve into those issues here, particularly as much of the debate concerns 'behaviourist' versus 'constructivist' theories of learning and related methods for translating those theories to electronic environments (Ravenscroft, 2001; Friedman, 2002) .
5 However, the general structure of e-learning courses does affect their delivery as a publishing or business proposition, and we have outlined some defining characteristics below.
At the most general level, early experimentation in e-learning has shown that there are certain advantages and disadvantages when comparing e-learning to face-to-face learning:
ț Face-to-face learning. Traditional face-toface learning is effective for most kinds of learning allowing a rich interchange between participants but requires all participants (teacher and students) to be present in the same place at the same time. Its disadvantages are its costs (including travel, accommodation, facilities); capacity/delivery constraints (a teacher can only teach a certain number of students simultaneously); inflexibility (students have to take courses at pre-determined times, and have to progress at a predetermined pace). ț E-learning. Conversely, e-learning provides a very flexible delivery, allowing individuals to choose when to study and how fast to progress through the course. Once written, a course can be taken by an unlimited number of students. The disadvantages are: the lack of social interaction that makes it less effective for many students; the requirement of a higher commitment/will-power from students to complete; the initial cost of the new infrastructure; and the current bandwidth and hardware constraints that limit the ability to deliver engaging, rich media materials.
Much of the variety in course design results from exploiting some of the advantages of most 'virtual universities' have been abandoned e-learning while still trying to retain many of the benefits of face-to-face learning. In general, we find there are three typical approaches to delivering course environments:
ț Stand-alone e-courses. Some courses are designed to be completed in isolation by the learner, in other words with no external support or communication. Usually students can start and complete the course any time they like. ț Facilitated e-courses. Some courses are designed to offer the learner the opportunity to work in concert with (through Web-based communication features) an instructor, a group of fellow students, or both. Usually these courses require a specific start date and students move through the course as single cohort. ț Blended e-courses. Here, e-learning applications are designed either to support, or work in concert with, face-to-face instruction rather than replace it altogether, thereby making traditional learning more flexible and cost effective.
Clearly, the facilitated and blended elearning courses present a much more complicated delivery proposition to the course provider. Over the past two or three years, there has been a growing interest in delivering blended e-learning courses. Whether the majority of e-learning services in the future will pursue a 'blended-learning' approach or not remains to be seen. One of the primary end-user benefits of e-learning is the convenience of 'anytime anywhere' access, which runs counter to many blended approaches. Our own prediction is that the market will split: traditional learning will increasingly adopt greater components of e-learning, while stand-alone or 'pure' elearning will continue to occupy a viable but niche market position.
Considerable interest exists in the development of relevant industry standards for e-learning, 6 particularly ones that allow for the reuse of core materials. One emerging standard or specification focuses on the creation of reusable 'learning objects': small packages or 'assignable units' of content with a standard metadata wrapper, such as the Shareable Content Object Reference Model (SCORM).
7 A learning object can be considerably smaller than the smallest unit of instruction a student might undertake, for instance it could be a chart, table or interactive model. The appealing idea that a networked database of learning objects could be used to create multiple different courses is, however, still in its infancy in the real world.
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Another important course design issue concerns how long or broad to make the course. Here we find two general approaches:
ț Short format courses. Under this model, the course will be designed as a selfcontained, short-format offering usually an hour in length and comprising 12-15 'pages' of material. Depending on the context, successful completion of the assessment may lead to one 'credit hour' of instruction. ț Long format courses. Under this design approach, the course will be delivered over a longer period of time as part of a multistage package, where each stage builds upon the previous one. The entire package may potentially lead to some form of degree, either analogous or equal to a diploma or degree offered by a traditional course.
Short format courses -often termed 'bitesized learning' -tend to be most popular in the professional area, often as part of induction programmes for corporations or increasingly as part of general development for professionals already holding advanced training degrees or qualifications. In comparison, long format courses appeal primarily to students in the higher and further education worlds with strong independent learning skills and seeking either minimal lifestyle sacrifices or low-cost alternatives to traditional degree courses. These types of e-learning courses are essentially updated versions of older correspondence or distance learning courses. When a prospective course provider is considering which of these many different options to employ, we find it helps to keep in mind the general objectives of the learner. We divide our recommendations into two general models of course delivery: The training and development model is used most commonly with professionals rather than students, and is found in corporate university settings and commercial course providers. The academic model is more commonly seen with students as opposed to professionals, and is more likely to be used in higher or further education settings.
Market size, trends and segmentation
The overall e-learning industry is hard to size. Projections vary depending on how e-learning is defined and who is doing the projections. Typically, three separate markets are recognized:
ț Corporate e-learning -corporate training or induction programs and 'corporate universities' adopting e-learning initiatives. ț University e-learning -traditional universities offering e-learning support services for on-campus students or high-prestige universities expanding nationally and internationally by offering e-learning services to new markets (particularly abroad). It is not our intention to debate the accuracy of these projections, primarily since they include spending on various categories of software, hardware and content. But it is worth noting that if we do accept these figures, then the market for higher education e-learning in the US could soon be both larger and growing faster than the total US textbooks market ($7.65bn), generally considered to be one of the bright spots in publishing (Trachtenberg, 2002) . And surveys show that awareness of e-learning and interest in its potential remains very high among education providers in schools, universities and corporations markets.
11 It is also worth noting that if we compare these estimates to commonly cited figures for the overall US education market, 12 e-learning represents a consistent 3-4% of annual spending in each category. Doubters may note that there is not yet much evidence showing that actual user take-up of these services has reached the very high levels originally projected by the early enthusiasts. Nonetheless, our own opinion is that the e-learning industry is being driven by a number of high-level trends (see Sidebar 1), particularly in the corporate sector through the growth of corporate universities and interest in building 'learning organizations'.
13 Interestingly, there are both traditional and non-traditional education service providers seeking to take advantage of this changing marketplace. Non-traditional providers include commercial publishers that are offering subscriptionbased courses or learning services directly from their own websites, and increasingly training companies that offer a blend of traditional offerings with e-learning solutions.
More importantly, however, we believe that e-learning will grow strongly in areas where service providers most effectively tailor their products to the needs of the users being targeted. An important point to three separate markets are recognized note in this argument is that e-learning has been driven in part by a complicated set of demographic changes among consumers. Historically, there have been two primary customer groups for the delivery of traditional education services:
ț Learners -students taking full-time, campus-based, long-duration courses, delivered by higher or further education institutions. ț Earners -professionals taking generally short, skill-based courses, often delivered at the place of employment.
These divisions are now blurring as increasing numbers of students are becoming 'learner-earners' (pursing campus-based courses as well as holding down part-time jobs) and many professionals are becoming 'earner-learners' (maintaining full-time jobs but also pursuing courses in the evening either as pleasure or in order to advance professionally). These new categories of educational consumers are ideal targets for e-learning: they are highly cost conscious while at the same time require high flexibility in scheduling and course access in order to fit their busy lifestyles.
Consequently, a number of niche market segments have begun to emerge that have their own unique market drivers. Some examples include:
ț Leisure learning market -informal learning targeted at hobbyists or other general interest areas, such as video-based cooking classes. ț Foreign language market -the offering of English language, TEFL or other foreign language courses online, often by nontraditional educational service providers such as publishers. ț E-Learning for independent professionalsthe use of e-learning services to aid professionals engaged in professional development activities outside of their place of employment.
Sidebar 1: Key drivers changing the traditional education marketplace
Rising cost of education ț Universities and corporations trying to lower the fixed costs associated with classroom-based teaching. ț Adoption of campus-based 'flexible learning' strategies to increase enrolment while decreasing time spent in classroom. ț Individuals looking for alternatives to full-time, campus-based education, particularly distance education programmes.
Increased learning among professionals
ț Need for continuous training in the workplace to maintain a competitive workforce (growth of the 'learning organization' as a corporate development strategy). ț Many professional associations and societies now adopting compulsory 'continuing education' (CE) programmes to maintain professional standing. ț General requirement for 'bite-sized' learning for employees on new products, services and regulatory issues.
Introduction of new ICT technologies
ț Popularity of anytime/anywhere access to services, including electronic delivery for learning materials. ț Advantages of real-time diagnostics and assessment as part of delivery of education services. ț General interest in experimenting with new types of learning.
increasing numbers of students are becoming 'learner-earners'
These market segments are really targeted applications of e-learning where the Webbased delivery of the learning resources is particularly well suited to the context within which the learning occurs. For example, many foreign language learners are attracted to websites with audio and interactive features that help them acquire the foundations of a foreign language -a learning process that has more or less been commoditized over time and often does not require large amounts of instructional input at the early stages. Moreover, the materials can be delivered globally at relatively low cost.
Similarly, the e-learning market for 'independent professionals' has its own unique drivers that distinguish it from the broader sectors. We define this segment generally as activities involving professionals who look to their professional society or association to define standards for professional knowledge and competencies in their field. It is separate from the corporate market insofar as these professionals tend to pursue general professional development outside of their place of employment in order to meet the external criteria of their professional field. One of the main drivers for this market derives from the growing movement toward continuing professional development and revalidation
Continuing professional development and revalidation
In many professional areas, associations and societies are now requiring their members to participate in a minimum amount of annual training and development as part of continuing membership.
14 Often, these requirements are structured into formal CPD schemes. And in some professional areas, a formal CPD scheme -designed and enforced by the relevant professional body or bodies -is also being linked to the professional's continued right to practice via a periodic recertification or revalidation process.
The pressures for effective CPD are greatest in the fields that are the most dynamic (in terms of rate of change of professional knowledge) and most regulated. Some of the most notable fields are: At present in the UK, healthcare has one of the highest rates of CPD take up, primarily because of a strong tradition of maintaining medical knowledge and skills and because of the newly introduced linkage of CPD to compulsory revalidation. As a result, healthcare can be seen as the 'leading edge' of the CPD marketplace. But it is certain that CPD will become increasingly compulsory in a range of professional areas.
CPD activities typically include educational and training events (courses, workshops, etc.) but also include less formal activity such as private reading and active reflection around on-the-job experience. Professionals typically record both kinds of activity in portfolios, which are then used as one of the inputs into their revalidation process.
From a commercial perspective, the CPD marketplace encompasses the supply of learning and training services for practicing (post-certification) professionals.
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These services can be short listed to include the delivery of:
ț Traditional events and conferences ț Accredited courses (either on or off-line) ț Related learning resources and materials ț Supplementary information and reference resources ț Administrative and support services
E-learning services for CPD
Clearly, e-learning has the potential to find a compelling new application in the delivery of CPD services online. Professionals are both time-constrained and price sensitive, as well as naturally strong independent learners, making them good candidates for e-learning services. Some professionals will undoubtedly find online CPD an attractive alternative to many of the traditional off-line CPD events that they currently consider CPD will become increasingly compulsory in a range of professional areas either overly time consuming or more efficiently completed independently.
But that said, we should also point out that we anticipate that e-learning-based CPD will only occupy a minority com-ponent of this sub-sector. Print-based CPD (primarily delivered through researcher-or practitionerfocused journals) and traditional conferences and other events will dominate the CPD industry for the foreseeable future. Early data on online CPD take up is discussed in more detail below. For the moment, we want to answer a more important question: what types of e-learning services will likely drive the development of on-line CPD? Will it be only the delivery of courses, or are there other related services that are also important to providing effective online CPD?
To answer this question, we have reviewed a range of current online CPD offerings and spoken directly with a variety of providers. Naturally, the services on offer or in development differ substantively by who is providing the service and which type of professional population is being targeted. But generally speaking, in reviewing these sites, we have found that a cluster of services is emerging that we believe will constitute the core of the next generation of online CPD.
To summarize our research, we have identified four primary service components for online CPD:
ț Personal development planner. The component of the service that allows the user to conduct a needs analysis, identify his or her learning objectives with reference to a set of professional criteria and then plan a sequence of related learning activities. It also usually provides integrated links to relevant materials to aid the planning process. ț CPD portfolio tracker. This service allows users to submit individual records annually and then access them for revalidation purposes. Most CPD schemes embrace a variety of learning activities that qualify as effective professional development. Some of these activities may be completed online, others may be completed offline and then reported online. ț E-learning course delivery. This provides access to a set of approved courses that can be undertaken in order to fulfil CPD learning objectives. These courses may be hosted locally or may be integrated links to courses hosted on other platforms. ț Supporting resource bank. This service usually consists of a broad set of materials that either support the e-learning courses specifically, or provide access to an alternative set of materials that can also be used to meet learning objectives. For professionals, these materials usually consist of related professional journals or electronic versions of other offline CPD materials.
Not every service will offer all of these components. For example, services offered by societies and professional associations may choose to focus on only the first two components, while services developed by commercial organizations may only offer the latter two. But all four services together would constitute a comprehensive online CPD package.
Early data on the take-up of online CPD
For service offerings that broadly encompass the above components, we have found that the early signs of user take-up are encouraging. Early data from the healthcare industry bears out this point. Sklar (2002) estimates that in 2001, online continuing medical education (CME) represented roughly 5% of total CME claims in the US, while 75% of claims were for attendance at meetings and another 20% were made for the use of home study materials (i.e. mainly print).
Although 5% seems quite a small percentage, as many commentators note, it is not the total size that matters, but the growth rate. As Sklar documents, the takeup of online CME has been rising rapidly. From inauspicious beginnings, online CME claims grew from approximately 13,000 in 1997 to 230,000 by 2001, representing an approximate CAGR of 100%. But is 100% annual growth rate really a success story when starting from such small figures? Obviously some benchmarks would be helpful. Some interesting comparisons can be made early signs of user take-up are encouraging with the world of online journals and other scholarly publishing.
In an enlightening article on the evolution of the scholarly publishing world, Odlyzko (2002) reviews the usage data from a number of well-known online resources. 16 He includes in his survey the National Library of Congress in the US, the Ginsparg arXiv, JSTOR and FirstMonday (a successful online journal), and he examines figures for both total transmissions in bytes and numbers of full-text downloads where available. He estimates that 'usage of electronic forms of scholarly information has typically been growing at 50-100% per year' and that even the most successful services only tend to double in usage from one year to the next.
If we agree with Odlyzko's evaluation, then we could argue that take-up of online CME has consistently been at the upper end of the scale for comparable resources. Odlyzko also points out that it takes approximately a decade before the full take up of a new media is achieved. Such a time horizon would suggest that we could expect to see consistent growth rates in the take-up of online CME for another five years at least.
Opportunities for professional societies and associations
Most of the professional societies and associations that we have spoken to have formal CPD programmes either in place or in an advanced stage of development. It is not our objective in this article to offer any advice or even commentary on those programmes. Instead, we would like to highlight a few important opportunities available to societies and associations to enhance their CPD programmes with online services.
While some of these suggestions may appear obvious to some readers, we have listed the most salient opportunities below:
ț Take lead role in instilling confidence. Societies and other associations can play a vital role in helping build market confidence in both the development and use of online CPD materials. Users can be encouraged to use online CPD services if they know they are either approved or sponsored by their professional association. Similarly, developers of such services can be encouraged to make the necessary investments if they know relevant professional associations will fairly evaluate and recommend their services to their members as appropriate. ț Provide accreditation of materials. As an extension of the above recommendation, societies and associations can establish formal accreditation programmes which regularly review and approve online CPD materials. Materials and courses can be reviewed to meet certain types of criteria as established by CPD programme committees. There is also the opportunity to develop new content from scratch such that it can be distributed cost effectively through both offline and online channels. Here, the cost efficiencies of developing core content for multiple formats would help mitigate some of the risk inherent in online delivery. An alternative is to take existing content and dedicate resource to developing appropriate assessment questions that can be easily translated to online formats. ț Develop dedicated e-content. For societies and associations that are aggressive about their online delivery strategies, the opportunity exists to develop dedicated e-content that can then be sold into new markets beyond the UK. Because of the inherent costs, well-developed online content addressing specific CPD objectives will be scarce in other countries. As long as the e-content is developed in a flexible and granular manner, it can potentially be repurposed for other countries. ț Partner with other content developers. Many learned publishers will not have the technical expertise to develop e-content effectively. Here, partnerships and alliances can not only provide access to those resources but also share risk between two organizations.
Business models
There are, broadly speaking, three main sources of revenue currently addressed:
ț Advertising or commercial sponsorship. This model is fairly common in the medical field, especially in the US. For example, Sklar found that 54% of CME websites in the US were supported partly or entirely by sponsorship. 17 Some free-access sites also intend to bolster sponsorship revenues by other commercial activities such as exploiting the captured data for market research or direct marketing. ț Subscriptions. In this model, the end-user pays for an annual service that covers their entire CPD requirement for the year.
Often his/her employer may reimburse the user, or the service is paid directly by the employer.
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ț Pay-per-use. Again the end-user pays directly, or their employer covers the cost, but the fees are for one course at a time, usually providing one credit hour toward a CPD requirement.
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At this stage it is not clear which model will prove the most robust, although payper-use is probably the least likely to succeed. Sponsorship may be possible in some fields but risks devaluing the perceived independence of the offering.
Another possibility in the society field is for the cost of providing a CPD resource to be included within the membership subscription fee. This would fit well with the core educational function of many societies and with the larger societies at least could offer the benefit of predictable income and few commercial compromises, provided members are prepared to pay the additional fees.
20

Conclusion
Online CPD can be described as an exciting and burgeoning marketplace, potentially growing in size to hundreds of millions of dollars in the future. 21 But to date it has yet to develop a clear structure or set of established providers, and more importantly it has yet to develop the widespread trust and confidence of its users. In some respects, this lack of maturity represents the greatest opportunity for professional associations and societies. The online CPD market needs associations and learned publishers to take the lead in winning this user support by developing quality services and integrating them effectively within revalidation programmes. Since there is no clear consensus on how exactly online CPD services should pay-per-use is probably the least likely to succeed be delivered or designed, some trial and error will be inevitable. However, lessons can be learned from previous e-learning experiences, and professional associations have access to the most important resource in developing a next generation of servicesthe users themselves. it is expensive and hard to obtain. Fry (2001) reproduces the findings of the Forrester report 'Online Training Needs a New Course' that reported answers to survey questions from a representative sample of Fortune Top 2500 companies. The most highly reported benefits of e-learning are: cost savings (67%), available anywhere anytime (36%), provides 'just in time' learning (28%), improves instructor availability (21%), ease of use (18%), fast distribution (23%), enables self-paced learning (13%), easy to update content (10%). The most highly perceived obstacles include: lack of interactivity (56%), cultural resistance (41%), bandwidth limitations (36%), difficulty measuring return on investment (88%), and then various technical issues with browsers, firewalls and interoperability standards. 5. For a comprehensive review of 50 years of e-learning pedagogical theory, see Ravenscroft (2001) . For a review of e-learning theory as applied specifically to CPD, see Friedman (2002) . 6. For a good overview of the most important e-learning technical standards see Singh and Reed (2002) Drucker (1998) and Nonaka (1991) . A popular but longer treatment is found in Senge (1990) . 13. For a concise history of the continuing education movement for professionals, see Cervero (2001) . He notes five key trends currently shaping the field: (i) The amount of continuing education offered in the workplace dwarfs that offered by other providers;
(ii) an increasing number of programmes are being offered in distance education formats by universities, professional associations and for-profits; (iii) there are increasing collaborative arrangements among providers, especially universities and workplaces; (iv) the corporatization of continuing education has increased dramatically, and (v) continuing education is being used more frequently to regulate professional practice through recertification or relicensure. 14. Cervero (2001) identifies four main types of providers:
(i) universities and professional schools, (ii) professional associations; (iii) workplaces, (iv) independent for-profit providers. He cites a Hudson Institute study that found that 90% of 5,500 associations surveyed in the US offer continuing education to their members, at an estimated annual budget of $8.5bn. 15. See Odlyzko (2002) . 16. In the UK, the Doctors.Net site offers free CME courses supported by sponsorship. 17. Examples in the UK include the Redbus CPD service that offers UK dentists a comprehensive video-based CPD service for approximately £300 per year. 18. The DoctorOnline site in the UK offers a wide range of (US-sourced) courses available on a pay per use basis, typically at around £25 per course. 19. An example is the Royal College of Nursing's Learning Zone, launched in April 2002, which provides 'bite-sized' chunks of learning as a free member service. 20. If we use Cervero's quoted figure of $8.5 billion as the size of the US CPD marketplace currently served by professional associations (Cervero, 1999) , and we recognize that e-learning spending has reached 5% in comparable markets, then we can estimate that spending on the creation and delivery of online CPD services is likely to reach $425 million at some point in the future. This figure is much larger if we include the UK and Europe.
